Morphological changes in rat lung after long-term exposure to diesel emissions.
Wistar rats were exposed for 24 mo to diesel emissions containing a low (0.2 ppm, 0.21 mg/m(3)), medium (1.04 ppm, 1.18 mg/m(3)), or high (2.96 ppm, 3.05 mg/m(3)) concentration of NO(2) and particles, or diesel emissions containing a medium (1.12 ppm, 0.01 mg/m(3)) concentration of NO(2) without particles. At 6-mo intervals during the exposure period, rats were autopsied, and their lungs were prepared for light- and electron-microscopic examination. Morphological evaluations included examination for hyperplasia of airway goblet cells, shift in the types of glycoprotein of intracellular mucus granules in goblet cells, infiltration of inflammatory cells in the airways, enlargement of the cross-sectional area of an alveolus as a parameter of air space enlargement, and development of alveolar holes, which is considered to be an early hallmark of alveolar destruction. The number of goblet cells with acid-form mucus granules increased with the exposure concentration and time; however, goblet cells did not show any hyperplastic changes. Furthermore, inflammatory cells such as alveolar macrophages, mast cells, plasma cells, neutrophils, and lymphocytes infiltrated the airways and the alveoli, and showed some cell-to-cell contact. Although no significant enlargement of the air space of the lungs was seen in any exposure group, the number of alveolar holes was significantly higher in the high-concentration group in comparison with the control group at each exposure time, and also increased in other exposure groups, even in the low-concentration group at certain exposure times. Morphological changes in the lungs were mild even in the animals exposed to the highest levels of diesel emissions for 24 mo. Elimination of particles from diesel emissions led to reduced morphological changes such as a decreased shift in the types of glycoprotein of mucus granules in goblet cells, decreased infiltration of inflammatory cells in the lungs, and reduced anthracosis.